INTRODUCTION
The anterior cervical discectomy and fusion (ACDF) using the Smith-Robinson method 1, 2) is one of the widely-used treatment methods for degenerative cervical spine disease. This surgical technique, by directly removing lesions and by transplanting anterior trabecular bone, can attain postoperative stability, increase intervertebral disc height, and indirectly expand neural foramen; on the other hand however, it has disadvantages of www.krspine.org 97 difficulty in directly identifying the nerve roots and inability in directly determining increase in the neural foramen after trabecular bone transplant. [2] [3] [4] [5] [6] [7] [8] [9] Although a number of studies have progressed and reported in regard to the anatomical and clinical relationships among the intervertebral discs, neural foramen and nerve root in the lumbar, as far as the cervical vertebrae is concerned they are confined to a few research bodies and it's rare to see studies done with real CT imaging of before-after 45 degree angle views of neural foramen. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] As such, the authors of this study attempted to evaluate the changes in the height of intervertebral disc --after undergoing ACDF for degenerative cervical disease --and the accompanying interrelationship through radiological measurements. In all cases, the standard left-side Smith-Robinson method was used in surgery. 14, 15) Among these, 5 spinal segments underwent conventional palliative disc removal procedure without the aid of a microscope or loupe; 12 spinal segments underwent palliative disc removal procedure with the aid of a microscope. Autogenous iliac bone graft was done on 7 spinal segments, and cage was used in 10 spinal segments. Regarding the surgical sites, 2 segments were C3-4; 2 segments were C4-5; 8 segments were C5-6; 5 segments were C6-7. Of the total 17 segments, patients with posterior longitudinal ligament removed or dissected were 12 segments in 23 cases of neural foramen; patients who preserved posterior longitudinal ligament were 5 segments in 9 cases of neural foramen. The left-side Smith-Robinson method was used to remove intervertebral disc and anterior osteophyte, and afterwards endplate cartilage was removed, and calipers were used to measure disc spacing and a transplant material that is 1-2mm or 3mm larger than the original disc was inserted.
RESEARCH SUBJECTS AND METHODS
Radiographic changes were measured using the axial cervical spine computer plots taken at every 1mm and CT imaging including the 45-degree slope and the side reconstructions 
RESULTS
Among the total of 17 segmental surgery cases, 15 segments showed a post-operative increase in the distance between adjacent vertebrae; there were no cases of a decrease; 2 segments showed no changes. 19 cases showed a post-operative increase in the neural foramen height; there were 13 cases of neural foramen with no changes in height; there were no segments that showed a decrease in height. The neural foramen area increased in 23 cases; 3 cases showed no changes; 6 cases showed a decrease.
The distance between adjacent vertebrae showed a 5.4% www.krspine.org 98 increase by going from the average 29.8 ± 10.3mm to average 31.4 ± 11.0mm; the neural foramen height showed a 13.3% increase by going from 8.3 ± 1.1mm to 9.3 ± 1.4mm. The neural foramen area showed a 13.6% increase by going from the average 31.7 ± 11.4mm2 to 36 ± 10.9mm2 ( Table 1 ).
The cases of inserting transplant materials that were 1mm, 2mm and 3mm larger than the intervertebral disc height measured during surgery were separated and measured, and the results of which showed that the case with transplant that was 3mm larger showed the largest increases in the disc (Table 3 ). These increase were statistically significant (p <0.05).
We attempted to ascertain whether the increase in the intervertebral disc height and the change in the neural foramen area had any effect on the adjacent segments of the area proximal to surgery, by measuring the neural foramen height area and width of the upper segment and lower segment around the surgery site, however, there were no significant changes (Table   4 ).
DISCUSSION
The size of the cervical neural foramen is related not only to the intervertebral height but also to the cervical lordosis angle; an 1, 16, 17) The cervical neural foramen is a 4-5mm bony tube that is 45-degree angle to the coronal plane toward the anterior direction and 10-degree angle below the horizontal plane. 16) The neural foramen height is 8-9mm; within the neural foramen, the nerve roots are below the intervertebral disc; the dorsal nerve ganglion is close to the upper directional joint condoyle; the ventral nerve root is close to the lower side of the neural foramen and the uncinate process. 18) As such, due to close association with the nerve roots within the neural foramen, the nerve roots are susceptible to degenerative changes. In other words, the mechanical stress due to hypertrophies of the facet joint and uncovertebral joint and a decrease in intervertebral disc height can cause cervical radiculopathy. [19] [20] [21] ACDF, with improved safety from its direct approach to lesion and high fusion rate, prevents hypertrophy the facet joint, and promotes increase in disc spacing, thereby resulting in indirect decompression; for these reasons, it has recently been used widely as an effective treatment for cervical degenerative disease.
Bayley et al. 22) stated that with only an increase in the intervertebral height without removing bony spurs, by increasing the areas of the central canal and neural foramen, indirect decompression effect can be achieved. In our study, we attempted see the effects of indirect decompression on the nerve roots by measuring the changes in the intervertebral discs and neural foramen using CT scans.
The results of our study showed that the neural foramen height and area increased with respect to the actual changes in the adjacent vertebrae; this was shown as being statistically significant. However, the neural foramen width change was not statistically significant, the cause of which can be surmised as attributable to the fact that the cervical neural foramen is There have been numerous studies about the postoperative appropriate height of disc spacing; according to Olsewski et al. 23) it was recorded that increasing the height of the intervertebral disc by more than 3mm could lead to increased pressure on the In addition, although it was predicted that the increase in the neural foramen area would affect the adjacent segments, based on the results of this study, no statistically significant changes were observed (Table 4 ).
In this study, the post-ACDF changes in the neural foramen were radiographically measured, but a clinical comparative research of the patients with foraminal stenosis with actual clinical symptoms is needed; since these would be preoperative and postoperative measurements, follow-up observations would be needed for changes due to the sedimentation of the endplates after fusion; the fact that the anterior lordosis angle was not taken into consideration can be limiting; a study based on many more patients is needed. 
CONCLUSION

